Knowledge sourcing through knowledge repositories, people, and documents in organizational settings are investigated in this paper. This competition among the knowledge sources is modeled via the perceived usefulness and ease of use of a Knowledge Management System (KMS) and extends the work of Gray and Durcikova (2005-2006) by adopting the concept of competition among knowledge sources suggested by Zimmer et al (2007)(2008). Results suggest that when a KMS is perceived to be useful, users tend to reduce the usage of printed documents as a source of knowledge. However, when a KMS is perceived to be useful and easy to use, knowledge sourcing from other individuals is not influenced. This suggests that while good quality KMS may be slowly replacing printed documents, they complement sourcing knowledge from colleagues rather than reducing it. Implications for future research and practice are offered.
I. INTRODUCTION
In order to support continuous competitive advantage, companies are investing substantial resources to support more effective and efficient ways to access and exchange knowledge among employees [Alavi and Leidner, 2001a] . One of the initiatives in which companies engage is implementation of information technology based knowledge repositories, called knowledge management systems (KMS) , that are designed to capture, store and disseminate employees' knowledge [Markus, 2001] . According to Gartner (cited in [McCormick, 2007] ), companies spent $73 billion on KMS in 2007 and this number was predicted to grow at a rate of 18% per year. This large investment in KMS implementation was supported by the proposition that KMS would provide fast access to the most up to date, codified knowledge from anywhere in the world [Gray, 2001] . To leverage economies of scale [Gray and Durcikova, 2005-2006] employees are encouraged to source knowledge from the KMS before they consult any other sources of knowledge, such as their colleagues and printed documents. Also, as the mobility of the workforce increases, the availability of an ubiquitous knowledge source would seem to be preferred to one that is limited to a particular time and space. However, researchers and practitioners report that KMS are often under-utilized [e.g., Gallivan et al., 2003] . Thus, the main research question of this paper is: "Under what circumstances will individuals seek knowledge from a KMS instead of other sources of knowledge (e.g., printed 
documents and other individuals)?"
This paper presents and tests a model of knowledge sourcing from three competing sources; namely, KMS, other individuals, and printed documents. Knowledge sourcing can be defined as accessing expertise, experience, insight, and opinions. These may be stored in other employees' memory, KMS or printed documents [e.g, Gray and Meister, 2004, 2008] . While there may be many reasons for people to source knowledge [Morrison, 1993 , Xu et al., 2006 ] our paper focuses on knowledge sourcing for problem solving that requires learning a new approach to generate a solution. We rely on adult learning theory [Gray and Meister, 2004 , Houle, 1961 , Knowles, 1980 ] that stresses the importance of intellectual demand and learning orientation for solving a problem to guide our understanding of which knowledge source will be used by an employee. In addition, we extend these antecedents by collaborative culture because this has been shown to be influential in knowledge management [Alavi and Leidner, 2001a] . When individuals source knowledge they have an option to use their interpersonal relationships (e.g., source knowledge from other individuals) that are categorized as relational [Zimmer et al., 2007 [Zimmer et al., -2008 or to source from previously codified sources of knowledge (e.g., printed documents or KMS) that are non-relational [Zimmer et al., 2007 [Zimmer et al., -2008 .
II. BACKGROUND AND HYPOTHESIS
The knowledge-based theory of the firm suggests that an organization's performance depends on how well it capitalizes on its knowledge resources and maintains its ability to create and integrate knowledge [Grant, 1996 , Grant, 1997 , Spencer, 1996 . Both researchers and practitioners have sought better ways to manage knowledge assets to improve an organization's performance and, ultimately, sustain its competitive advantages. Some organizations have paid attention to increasing the re-use rate of their organizational knowledge as much as possible [Markus, 2001] , while others have focused their strategies on creating new knowledge [Levin et al., 1987] . These two strategic directions of knowledge management (KM) can also be adopted concurrently by an organization.
Many organizations that adopt the re-use oriented strategy focus their efforts on how to guide their employees to share their knowledge with others [Watson and Hewett, 2006 ] and how to access other employees' knowledge as much as possible [Maute and Forrester, 1993] . With the widespread use of information systems, the re-use based KM strategy often relies on knowledge repositories rather than relying on traditional methods of knowledge transfer (e.g., face-to-face inquiry and document-based learning) [Markus, 2001] . The decision whether to share knowledge with others depends not only on system characteristics of knowledge repositories [Agarwal, 2000] , but also on individual costs and benefits associated with the sharing activities [Kankanhalli et al., 2005] , individual motivations and social capital [Wasko and Faraj, 2005] , and organizational climate [Bock et al., 2005] . Knowledge that has been shared has to be applied to a product, service or business process so that an organization and individual gain value from it. Thus we need to turn our attention to how people apply the knowledge that they possess or that which is shared. People particularly need to access available knowledge sources when they do not possess the necessary knowledge. Knowledge sourcing from a specific knowledge source (colleagues, documents or repositories) is determined by learning orientation, intellectual demands, time pressure, risk aversion, job position, job tenure, and/or ease of use of KMS [Gray and Durcikova, 2005-2006] . Zimmer et al. [2007 Zimmer et al. [ -2008 argue that the specific knowledge sources (relational or non-relational resource) that will be used are also influenced by the quality of knowledge and the accessibility of the source, although sometimes external knowledge sources are preferred to internal sources because of their perception of scarcity [Menon and Pfeffer, 2003] . Although there are several frameworks that classify knowledge resources [e.g., Gray and Meister, 2004 , Gray and Meister, 2006 , Holsapple and Joshi, 2001 , Spencer, 1996 , Zimmer et al., 2007 , following Gray and Durcikova [2005-2006] this paper adopts three main types of knowledge sources that are used in organizational settings: knowledge repositories, people, and documents.
TAM and knowledge sourcing from a KMS
Previous studies that applied TAM to explain usage of KMS provide evidence that the more useful and easier to use individuals perceive a KMS to be, the greater their intention to use the KMS they have [e.g., Kankanhalli et al., 2001 , King and Marks, 2008 , Money and Turner, 2005 . In turn, intention positively impacts actual usage. The positive influence of perceived ease of use on perceived usefulness is also well established [e.g., Davis, 1989a , Davis et al., 1989 , Venkatesh, 1996 . Two types of use are observed when using a KMS: knowledge sourcing [Gray and Meister, 2004] and knowledge sharing [Kankanhalli et al., 2005, Wasko and Faraj, 2005] . Although some papers have studied the two types of usage simultaneously Wei, 2008, Watson and Hewett, 2006] , in our study we focus on knowledge sourcing from a KMS. Although little explicit attention has been paid to why users source their knowledge from a KMS, some studies suggested antecedents for this behavior. For instance, Watson and Hewett [2006] suggested that the value of knowledge to be acquired, represented as perceived usefulness, and the accessibility of the knowledge, represented as ease of use, would be positively related to the frequency of knowledge re-use from a KMS. These two antecedents for knowledge sourcing were already shown to positively affect attitude towards KMS use and use itself in other contexts [Karahanna and Limayem, 2000 , Karahanna and Straub, 1999 , Lederer et al., 2000 , Lee et al., 2003 , Lucas and Spilter, 2000 , Venkatesh, 1996 , Venkatesh and Davis, 2000 . Hence, as demonstrated across different contexts and also in the KMS context, we hypothesize:
H1: Perceived usefulness of a knowledge repository will positively influence knowledge sourcing from the knowledge repository.
H2: Perceived ease of use of a knowledge repository will positively influence knowledge sourcing from the knowledge repository.
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TAM and knowledge sourcing from other individuals and documents
According to information seeking theory [Gerstenberger and Allen, 1968, O'Reilly, 1982] , workers select their information sources based on the expected quality of the information and the accessibility of the sources. Zimmer and his colleagues [2007] [2008] showed that the quality and accessibility of a source of knowledge not only influences individuals' choice of sourcing knowledge from that source, but also from other types of competing sources. When an attractive alternative exists and the attractiveness of the alternative is higher than that of the previous source, individuals may choose the alternative. The effects of an attractive alternative as a response to dissatisfaction with an option are observed across diverse disciplines, such as job choice [Dreher and Dougherty, 1980 , McLaughlin and Butler, 1974 , Pfeffer and Lawler, 1980 , Rusbult et al., 1988 , customer behavior when dissatisfied [Maute and Forrester, 1993] , and separation and divorce among married couples [Ross and Sawhill, 1975, Rusbult et al., 1986] . One facet of system usability that has been shown to play an influential role in the development of perceptions of attractiveness is content usefulness, which refers to the perceived usefulness of the information provided by a system [Williamson et al., 2003] . We predict that perceived usefulness of a KMS will not only increase the likelihood of sourcing knowledge from a KMS (as hypothesized in H1), but it will also affect the other competing sources of knowledge. Thus, if an individual finds a KMS to be more useful than other sources of knowledge, other individuals and printed documents may no longer be the first choice for knowledge sourcing. Thus, people who perceive knowledge repositories to be a useful knowledge source will use other types of knowledge sources less frequently. This suggests the following hypotheses:
H4: Perceived usefulness of a knowledge repository will negatively influence knowledge sourcing from documents.
H5: Perceived usefulness of a knowledge repository will negatively influence knowledge sourcing from other individuals.
Antecedents to knowledge sourcing
Why do employees source knowledge when solving work related problems? To answer this question, we draw on adult learning theory [Houle, 1961 , Knowles, 1980 that argues that learning behavior has two categories: learning can occur directly from work environment by experiential learning or experimentation, for example; and learning can occur from experiences of others. Sourcing knowledge from other individuals, a KMS, or printed documents is therefore a representation of learning from experiences of others [Gray and Durcikova, 2005 , Levitt and March, 1988 and is conceptually similar to a decision to pursue adult education but on a limited scale because of the restricted number of sources of knowledge a worker can use [Gray and Meister, 2004] . Now that we have a better understanding of sources that individuals can learn from, we turn to Houle [1961] and Knowles [1980] who argue that there are three reasons why individuals pursue adult education: (1) because they need to handle a real-life task or problem; (2) because they have a disposition towards learning; and (3) because they have a desire to engage in social interactions. The first two reasons have been operationalized by Gray and Meister [2004] as intellectual demand and learning orientation and were successfully used in other recent studies [e.g., Gray and Durcikova, 2005-2006] . Following the third reason, people also make decisions about getting involved in learning based on the outcome of interpersonal relationships brought about from participation in learning [Boshier, 1971] . Therefore, individual workers engage in learning in order to sustain a good relationship with other individuals. This is especially true when the culture of an organization supports collaboration [King et al., 2002] . Hence, we extend the adult learning theory by empirically examining the effect of collaborative culture in an organization and model it as an antecedent of knowledge sourcing.
To sum up, literature on adult education represents a good theoretical base for the KM context because [Gray and Durcikova, 2005-2006] : (1) the motivating factors are proximal to the learning behavior in question rather than being a representation of generic human motivation; and (2) it doesn't prefer any particular channel from which knowledge can be shared it is ideal to compare different channels through which individuals can source knowledge. Thus, as shown in previous research, we model the factors already shown to influence adult education (intellectual demand and learning orientation) as antecedents to knowledge sourcing from different sources (KMS, individuals, and documents). In addition, we extend these antecedents by collaborative culture because this represents a third reason why individuals engage in learning/knowledge sourcing and it has also been suggested by many researchers and practitioners to be influential in knowledge management [e.g., King et al., 2002] . Briefly, intellectual demand, learning orientation, and collaborative culture may influence knowledge sourcing from other individuals, a KMS ,and printed documents from a learning perspective.
Interestingly, the variables that influence knowledge sourcing choices were shown to also influence perceived usefulness and ease of use of a system. Numerous researchers have attempted to find antecedents to perceived usefulness and ease of use in TAM [e.g., Venkatesh, 1996] . Additionally, recent research labels KMS as being social systems [He and Wei, 2008] through which the community of KMS users interact. These external variables can be grouped into three categories [for summary see Lee et al., 2003] : (1) individual characteristics; (2) organizational characteristics; and (3) task characteristics. Specifically, it is found that individual factors (e.g., personal innovativeness, education level, self-efficacy and risk aversion) affect perceived usefulness and perceived ease of use [Agarwal and Karahanna, 2000 , Agarwal and Prasad, 1999 , Venkatesh, 1996 . Organizational factors, such as social influence and organizational culture, were significant predictors of perceived usefulness of KMS [He and Wei, 2008 , Igbaria and Iivari, 1995 , Karahanna and Limayem, 2000 , Malhotra and Galletta, 1999 ]. In addition, task characteristics, for example, task complexity, intellectual demand, and time pressure, have been shown to have an impact on perceived usefulness Strong, 1999b, Taylor and Todd, 1995] . Next we describe the effects of intellectual demand, learning orientation, and collaborative culture on knowledge sourcing.
Intellectual Demand
Intellectual demand is defined as the normal cognitive load perceived by individuals in performing their work [Gray and Durcikova, 2005 , Gray and Meister, 2004 . When individuals engage in intellectually demanding work it places a greater burden on their cognitive capacity, thus driving them to lower some portion of this demand by sourcing knowledge from already available sources [Gray and Durcikova, 2005-2006] . Knowledge sourcing from these external sources requires less effort than developing solutions to work problems and thus individuals that perceive high intellectual demand at their work will reduce the portion of this cognitive load by engaging in higher levels of sourcing knowledge from external sources, such as documents, KMS, and other individuals.
However, in order to better understand why individuals source knowledge from a KMS we need to understand the antecedents of the key TAM constructs [Venkatesh, 1996] . The TAM literature suggests that two beliefs, perceived usefulness and ease of use, determine one's intention and subsequent use of information technology [e.g., Davis, 1989b] . KMS are implemented to make the work of knowledge workers easier and thus reduce their intellectual demand by removing some of the cognitive load through sourcing knowledge rather than reinventing solutions to work problems. Thus, a good task-technology fit will not only positively influence the perception of usefulness of a KMS [Dishaw and Strong, 1999a] but also its ease of use [Mathieson and Keil, 1998 ]. Thus we hypothesize that:
H6: Higher intellectual demand will positively influence (a) knowledge sourcing from documents, (b) perceived usefulness of a KMS, (c) ease of use of a KMS, and (d) knowledge sourcing from other individuals.
We don't hypothesize a direct effect of intellectual demand (and the other two antecedents) on sourcing knowledge from KMS, but rather we model it as a mediated relationship via ease of use of a KMS and perceived usefulness of a KMS. This is because ease of use and perceived usefulness of a KMS have been shown to be the direct antecedents of KMS use and thus the effect of environmental characteristics should be modeled as mediated through them [e.g., Bock et al., 2005] . However, ease of use and perceived usefulness of a KMS (as opposed to ease of use and perceived usefulness of sourcing knowledge via colleagues/printed documents) are not antecedents to either sourcing knowledge from colleagues or printed documents, thus we model the effect of intellectual demand as having a direct effect on sourcing knowledge from other individuals or printed documents. We follow this logic while developing hypotheses for both learning orientation and collaborative culture.
Learning orientation
Learning orientation is defined as a relatively stable disposition toward learning [Gray and Meister, 2004] . Although there are differences in individuals' extent to which they seek to acquire new knowledge [Dweck and Elliott, 1983] , individuals with strong learning orientation are more likely to source knowledge to improve their skills and abilities [Gray and Durcikova, 2005-2006 ]. In addition, the higher the learning orientation of an individual the better the performance because this individual directs more effort towards learning [Brett and VandeWalle, 1999] . Thus, learning orientation is an important predictor of knowledge sourcing behavior. When knowledge workers are not able to resolve problems on their own, they will source knowledge from printed documents (e.g., manuals available to them) and other individuals. However, previous research [Gray and Durcikova, 2005-2006] showed that individuals with strong learning orientation do not perceive KMS as a source of knowledge when learning is their goal. Gray and Durcikova (2005-2006) argue that KMS contain mostly procedural knowledge [Nahapiet and Ghoshal, 1998 ] that focuses on "know how to solve the problem" rather than declarative knowledge ("why a problem happens") to speed up the applicability of the solution. Thus, the non-inclusion of the details and the 'why' for the problem thus reduces the perceived usefulness of KMS for those individuals with higher learning orientation.
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Article 38 Similarly, we predict that stronger learning orientation will positively influence ease of use. As stated above, learning orientation is the extent to which an individual seeks to acquire new knowledge [Dweck and Elliot, 1983] . Individuals with stronger learning orientation will perceive that using a KMS requires less effort because it allows them to solve a problem that is assigned to them and it also allows them to become more efficient with a new technology. Thus we hypothesize that:
H7: Stronger learning orientation will (a) positively influence knowledge sourcing from documents, (b) negatively influence perceived usefulness of a KMS, (c) negatively influence ease of use, and (d) positively influence knowledge sourcing from other individuals.
Collaborative culture Culture, specifically collaborative culture, has been given prominent importance as an enabler of successful knowledge management practices [Alavi and Leidner, 2001b , King et al., 2002 , Teece, 1998 ] including knowledge sourcing too. We define collaborative culture as a work atmosphere where people learn from each other, where there is a sense of teamwork, and where competition among employees is not destructive. In such a culture people believe in their organization and freely share and source knowledge from each other via traditional means (e.g., other colleagues or printed manuals) or also via newly introduced means such as KMS. KM research found that collaborative or cooperative culture in organizations improves knowledge activities such as usage and sharing [De Long and Fahey, 2000, Goh, 2002] because employees are not afraid to ask for help when they do not know how to approach a work problem. Thus, when individuals believe that their organization supports collaborative culture they will source knowledge from resource available to them more than when they perceive the culture to be competitive [Orlikowski, 1993] .
Among organizational factors, collaborative culture [Orlikowski, 1993] , has been shown to be also important when it comes to information systems characteristics [He and Wei, 2008 , Legris et al., 2003 , Wang and Benbasat, 2005 . Previous research showed [He and Wei, 2008 ] that individuals perceive KMS that allows them to edit or augment each other's knowledge as a place for social interaction. People who perceive that their environment supports collaboration will produce a higher quality and quantity of knowledge that they can share via a KMS. Thus, when knowledge workers who perceive their work environment to support collaboration source knowledge from a KMS, they will find this knowledge useful because they expect their colleagues to submit useful knowledge. Similarly, individuals working in a culture that supports collaboration are more friendly and helpful to their colleagues and the knowledge they share via a KMS is written in a way that is more readable and understandable for their colleagues. Thus, people who perceive their culture to be supportive of collaboration will perceive the KMS to be easy to use. However, because printed documents represent a non-relational knowledge source [Zimmer et al., 2007 [Zimmer et al., -2008 ] that does not require interaction between people, the usage of this source of knowledge will decrease in an environment with high collaborative culture. Thus we hypothesize that:
H8: Collaborative culture will (a) negatively influence knowledge sourcing from documents, (b) positively influence perceived usefulness of KMS, (c) positively influence ease of use of a KMS, and (d) positively influence knowledge sourcing from other individuals.
Furthermore, we included several control variables that have been shown to influence knowledge sourcing in previous research: time pressure, risk aversion, job tenure, analyst level (1 or 2), and organization. Specifically, both time pressure and risk aversion has been shown to decrease knowledge sourcing from a KMS [Gray and Durcikova, 2005-2006 ]. Therefore we included these two variables as controls. The final research model with the hypotheses are shown in Figure 1 .
Figure 1: Research Model

Method
In order to test the model proposed by this study, we approached a vendor of a KMS who agreed to sponsor the study. The sponsor provided us with a list of 26 organizations that used their KMS. A letter explaining this study, together with a letter of support from our sponsor, was mailed to the organizations. Two weeks after the letters were mailed we contacted each organization by phone. Seven companies (two manufacturing firms, two health care organizations, two information technology firms and a media company) agreed to participate in the survey. In all of these companies the KMS was used for more than two years, therefore early implementation problems were not expected in this study. The use of KMS was not mandatory in any of these organizations but employees were encouraged to consult the KMS as often as possible. Employees were not only able to submit knowledge to the system, but the system also allowed them to edit and augment the knowledge that was submitted previously. Before a knowledge article was released (either new submission or updated article) it was checked for validity by an employee or team of employees whose role was to serve as reviewers. Employees were able to use a natural language search engine to search for knowledge (the interface was very similar to any major search engine). A total of 150 invitations to fill out a web-based survey were emailed out. We received 110 usable responses for a 73% response rate. Subjects of this survey were technical help desk support analysts. The technical help desk provides customers with assistance in solving problems on software, hardware, and networking with their computers [Das, 2003 , El-Sawy and Bowles, 1997 , Gray and Durcikova, 2005 ]. The respondents ranged in age from 26 to 64 years (average 42 year old); 35% were females. Average job tenure and organizational tenure of the respondents was five years (1~24 years) and nine years (1~37 years), respectively. Sixty-eight percent of our subjects worked as an analyst at level 1. Level 1 represents the first contact with a customer who needs help with their IT. In case a level 1 analyst cannot resolve a customer's problem, the problem is escalated to a level 2 analyst. Level 2 analysts, in general, possess more expertise in a specialty area. Thirty-two percent of the analysts that completed our survey were level 2 analysts.
Sample and Procedure
A cross-sectional survey was designed following Dillman's methodology [Dillman, 1978] . All constructs used in the survey were adapted from previous studies. Knowledge sourcing from each knowledge source was adapted from Gray and Durcikova [2005-2006] . Perceived usefulness and perceived ease of use were measured using Davis
Volume 34 Article 38 [1989a] . Learning orientation and intellectual demand were adapted from Gray and Meister [2006] . Risk aversion was adapted from Cable and Judge [1994] . Five items of measuring time pressure were adapted from Koy and DeCotiis [1991] . The perceptions of teamwork and cooperation among employees were adapted from Zandvliet and We co-operate with each other when working on a work related problem CLC3
There is a sense of teamwork at this organization CLC4
We learn from each other in this organization CLC5
You are on your own when you have a problem in this organization (R) CLC6
The competition among employees in this organization is destructive (R) [2001] . All items were measured on a 7-point Likert scale, where one and seven mean 'strongly disagree' and 'strongly agree', respectively. The instrument was pretested with PhD students and faculty, and finally refined by one practitioner from each organization. In the context of this study, analysts used product manuals to consult potential solutions and referred to them as 'documents outside the knowledge repository'. Given that the system they supported was proprietary, they could not use any other documents in electronic form outside their company. The items for all ten constructs employed in this paper are shown in Table 1 .
Results
Measurement model
Before testing our model, confirmatory factor analysis (CFA) was performed using IBM TM Statistical Analysis Software (SPSS -version 16.0). As a result, five of the forty-two items (a drop rate of 11.9%) that loaded less than 0.7 on their respective construct were dropped [Carmines and Zeller, 1979] . Next, internal consistency was assessed by calculating composite reliability (CR) and Cronbach's alpha to verify the strength of the measures. Composite reliabilities for all ten constructs were higher than 0.7, the recommended value according to Nunnally [1978] . All observed Cronbach's alpha values for the constructs, except for one (knowledge sourcing from other individuals), also met Nunnally's criteria. However, Cronbach's alpha is known to be biased against short scales [Carmines and Zeller, 1979] and therefore CR should be used. Further, average variance extracted (AVE) [Fornell and Larcker, 1981] , which measures the average amount of variance that a construct captures from its indicators relative to the amount of measurement error, was calculated for each construct. All constructs exceeded the 0.5 value [Chin, 1998 ] meaning that at least 50% of the constructs' variance was accounted for by its respective indicators. Finally, convergent and discriminant validity were examined in two ways [Straub et al., 2004, page 394] :
(1) comparison of the square root of AVE for each construct that exceeded all respective inter-construct correlations, (2) comparison of the correlation coefficient of each item on its substantive construct and other constructs. Due to cross-loadings, another three items (KMS3, PU2, and RSA2) were dropped from the analysis. Thirty-four items remained (see Table 1 ). Table 2 shows the correlations between constructs, and the square root of AVE is shown on the diagonal. Multicollinearity was not deemed a problem because all Variance Inflation Factors (VIF) were very close to 1 [Mansfield and Helms, 1982] . It can be seen that the square root of AVE for each construct is much higher than any intercorrelation. Following Straub et al. [2004] , the independent and dependent variables were separated to test for convergent and discriminant validity (see Table 3 and Table 4 for results). All the items load much more on their respective constructs than on other unrelated constructs and all cross-loadings are smaller than 0.45. Therefore, both convergent and discriminant validity have been established.
Harmon's single factor test and a technique described as "controlling for the effects of a single unmeasured latent method factor" [Podsakoff et al., 2003, page 894] were used to test for common method variance (CMV). Following Podsakoff and Dalton [1987] , CMV was tested via factor analysis. The procedure extracted 7 factors explaining 72.2% of the variance in the underlying data. No single factor had significant loadings for all items. The second method described by Podsakoff et al. [2003] , and used by Liang et al. [2007] and Vance, Elie-Dit-Cosaque, and Straub [2008] , yielded 9 significant paths out of the 34 paths from CMV to a single indicator construct (see Appendix A). The results demonstrate that the average substantively explained variance of the indicators is 0.760, while the average method-based variance is 0.016. The ratio of substantive variance to method variance is about 47:1. This indicates a small amount of common methods variance and therefore it is unlikely to be a serious concern for this study. Harmon's single factor test and the CMV test "controlling for the effects of a single unmeasured latent method factor" were performed by using SPSS (version 16.0) and Smart (Partial Least Square)PLS version 2.0 [Malhotra et al., 2006 , Ringle et al., 2005 , Vance et al., 2008 , respectively. [Ringle et al., 2005] . Figure 2 and Table 5 show the results of the model testing in detail. First, 60.0% of the variance in knowledge sourcing from knowledge repositories is explained by our model. As expected, when adopting TAM to explain sourcing behavior from a KMS, the hypothesized effect of perceived usefulness on knowledge sourcing (H1, β=0.725, p<0.01) and the effect of perceived ease of use on perceived usefulness (H3, β=0.552, p<0.01) are supported by our data. However, the second hypothesis in TAM, the effect of ease of use on knowledge sourcing from a KMS, is not significant (H2, β=0.028). Learning orientation (H7b, β=-0.223, p<0.05), and collaborative culture (H8b, β=0.200, p<0.05) have significant influence on perceived usefulness. Ease of use is significantly influenced only by collaborative culture (H8c, β=0.276, p<0.01) .
Second, our model explains 31.7% of the variance in knowledge sourcing from documents. As predicted, perceived usefulness of KMS negatively influences knowledge sourcing from documents (H4, β=-0.364, p<0.01 ). In addition, sourcing from documents is also significantly determined by intellectual demand (H6a, β=0.178, p<0 .10 marginal support) and learning orientation of an individual (H7a, β=0.221, p<0.05) . Collaborative culture had no effect on sourcing knowledge from documents (β=0.113).
Third, 43.4% of the variance in knowledge sourcing from other individuals is explained by our model. Two factors significantly influence this dependent variable, namely, intellectual demand (H6d, β=0.312, p<0 .01) and collaborative culture (H8d, β=0.447, p<0.01) . However, the effect of perceived usefulness on knowledge sourcing from other individuals (H5, β=0.045) is not supported by our data.
The effect of five control variables (time pressure, risk aversion, level, tenure, and organization) was modeled the same way as the effect of intellectual demand, learning orientation and collaborative culture. Time pressure had a negative effect on ease of use (β=-0.215, p<0.1 marginal support) and positive effect on sourcing knowledge from other individuals (β=0.194, p<0.1 marginal support). Risk aversion did not significantly influence any of the dependent variables. Tenure positively influenced ease of use (β=0.124, p<0.1 marginal support). The seven companies that participated in the study differed at their degree to which employees sourced knowledge from other individuals (specifically, organizations 2 and 4). Also, they differed in the degree to which they perceived the KMS to be easy to use what is interesting given that they all used the same version of the KMS (specifically, organizations 3, 4, 5, and 6). Note: Significance level (two-tailed) are indicated as follows: ***p<0.01, **p<0.05, and *p<0.10; Dashed lines represent non-significant relationships
Figure 2: Emerging Model
In conclusion, the perception of an individual about KMS in terms of usefulness decreases knowledge sourcing from documents and has no effect on sourcing knowledge from other individuals. Perceived usefulness of KMS is affected by the two antecedents (learning orientation and collaborative culture). Perceived ease of use of KMS is only significantly influenced by collaborative culture. Furthermore, individuals' positive attitude toward learning has a negative impact on their perceived usefulness of KMS; also, perception of time pressure in work environment produces a negative impact on ease of use of a KMS. In addition, individuals directly determine whether or not they will be sourcing knowledge from other individuals and this depends on their perceptions of intellectual demand, collaborative culture, and time pressure. Total effects of these independent variables on different knowledge sources are presented in Table 6 . However, only intellectual demand and learning orientation positively affect the choice to source knowledge from documents. 
Discussion
We expand on knowledge sourcing theory [Gray and Meister, 2004] and competing knowledge sources available to employees when solving work related problems [Gray and Durcikova, 2005-2006 ] by examining the influence of perceived usefulness and ease of use of KMS on sourcing knowledge from KMS, printed documents, and other individuals. Findings of this study provide strong support for the proposed model that hypothesized the mediating role of perceived usefulness of KMS on the selection of a knowledge source. The results of this study establish that usage of KMS as a knowledge source is influenced by perceived usefulness of KMS (H1), which is influenced by perceived ease of use (H2); however, there is no direct influence of perceived ease of use on sourcing knowledge from a KMS (H3). The results also demonstrate that while perceived usefulness of KMS does not influence sourcing knowledge from other individuals (H5), it decreases knowledge sourcing from printed documents (H4). Now we discuss the antecedents to use each knowledge source individually.
Sourcing knowledge from KMS Consistent with previous research [e.g., Kankanhalli et al., 2001 , King and Marks, 2008 , Money and Turner, 2005 , sourcing knowledge from KMS is influenced by perceived usefulness of KMS (H1), and perceived usefulness is affected by perceived ease of use of the system (H2). The effect of perceived ease of use on sourcing knowledge from KMS (H3) is not statistically significant in our study. Previous research shows mixed results for H3 [for review see Gefen and Straub, 2000 , King and He, 2006 , Lee et al., 2003 , Legris et al., 2003 . Lee and colleagues [2003] report that only 58 out of 101 studies examined showed significant results on the direct effect of perceived ease of use on usage of information systems. Therefore, we need to investigate whether the effect of ease of use is fully mediated by perceived usefulness. The correlation between ease of use and sourcing knowledge from KMS is 0.495; the Sobel test of mediation [Baron and Kenny, 1986, Sobel, 1982] confirmed the significance of the paths at the 99.9% significance level (see Table 5 for the effects of control variables). Therefore, our results confirm that the effect of ease of use on knowledge sourcing from KMS is completely mediated through perceived usefulness. The total effect of ease of use is 0.415, which means that building KMS that are easy to use is a necessary but not sufficient condition for knowledge sourcing from KMS. Nevertheless, without useful content these systems will not be used [Keil et al., 1995 , Lee et al., 2003 .
The influence of learning orientation (H7b) and collaborative culture (H8b) on sourcing knowledge from KMS is fully mediated by perceived ease of use and perceived usefulness (this was also confirmed by the non-significant direct paths as suggested by Baron and Kenny [1986] ). Intellectual demand (H6b) was not found to be a significant predictor of either perceived usefulness or ease of use of KMS, thus did not affect sourcing knowledge from a KMS. While this result may seem surprising, a recent study [Saastamoinen et al., 2012] found that the higher the task complexity, what is one dimension of intellectually demanding work [Gray and Meister, 2004] , the less employees source knowledge from KMS and the more they relied on other individuals, their own notes and manuals, and finally resources available online. Thus, our study confirms these results and builds on the results of previous studies [Gray and Durcikova, 2005-2006] . Learning orientation had a negative influence on perceived usefulness of a KMS (H7b). This is consistent with prior research [Gray and Durcikova, 2005-2006] which found that people who have higher learning orientation source knowledge from KMS less frequently. Therefore, when individuals want to learn, they prefer to use printed documents rather than KMS to solve the task at hand. Collaborative culture positively influences sourcing knowledge from KMS via both perceived usefulness and ease of use (H8b and H8c). Previous research [King et al., 2002] revealed the prominent importance of culture as a significant challenge of successful KM, and other researchers and practitioners alike have identified culture as the most significant KM challenge [e.g., Leidner, 2001b, Teece, 1998 ]. Even though organizational culture encompass diverse characteristics such as assumptions and beliefs among organizational members, values, or artifacts [Alavi et al., 2006] , KM research found that it is the collaborative or cooperative culture in organizations that improves knowledge activities such as usage and sharing [De Long and Fahey, 2000, Goh, 2002] . In addition, Orlikowski [1993] specifically stressed that even groupware did not prompt the usage within the system when an organization does not have collaborative culture but rather individualistic and competitive cultures. While we characterized KMS as a non-relational resource [Zimmer et al., 2007 [Zimmer et al., -2008 , the findings in this study suggest that employees may not necessarily see these systems as non-relational. The KMS in this study allowed employees not only to enter new knowledge entries but also to edit entries previously created, which is a type of collaboration that we could characterize as a relational resource. Some KMS therefore may be characterized as being a partly-relational resource and that is why collaborative culture influences the perceptions of usefulness, ease of use, and sources.
Interestingly, even though the correlation between perceived usefulness of KMS and learning orientation is only 0.003 and non-significant, this relationship was found to be significant and negative in our path model. This represents a typical case of a suppressor variable (Maassen and Bakker 2001, Wasko and Faraj 2005) . A suppressor variable is a variable that has a zero-order correlation with the dependent variable but does correlate with one or more independent variables and leads to improved prediction in multiple regression and path models (Maassen and Bakker 2001). Suppressor variable explains residual variance in the dependent variable after controlling for the effects of other variables (Wasko and Faraj 2005) . We investigated the suppressor impact by removing variables from the model and checking if the suppressor effect of learning orientation still remained. We found that ease of use, intellectual demand, and collaborative culture must be in the model to get the suppressor Volume 34 Article 38 effect (by removing all these three variables the β coefficient went from -0.251 to -0.080 and non-significant). Thus, while learning orientation has a weak positive correlation with perceived usefulness, once the impact of ease of use, intellectual demand and collaborative culture are taken into account, employees with low learning orientation will find the KMS to be particularly useful. This finding extends the work of Gray and Durcikova (2005-2006) , who showed that employees with low learning orientation find it particularly conducive to rely on the solutions in the KMS, by explaining under what circumstances this is true. These employees rely on the knowledge in the KMS when the system is easy to use, when their job puts them under lot of intellectual demand and when they know they can count on their fellow employees, who, through collaboration on knowledge entries, created a valuable resource for them to use. Future research should investigate this interesting finding in more detail.
In addition to the these three motivations, time pressure significantly negatively influenced perceived usefulness of KMS and had no effect on ease of use. This result suggests that individuals perceive finding knowledge from KMS under time pressure to be time consuming. This is consistent with previous research [Gray and Durcikova, 2005-2006 ] that found that when under pressure employees tend to source less knowledge from their KMS. However, risk aversion of individuals does not affect either perceived usefulness of KMS or perceived ease of use.
Sourcing knowledge from documents When individuals perceive a KMS to be useful, their usage of printed documents significantly decreases (H4). Following Zimmer et al.'s classification [2007 Zimmer et al.'s classification [ -2008 of knowledge sourcing methods, KMS and printed documents are non-relational knowledge sources that do not need interpersonal contact. Therefore, the replacement of printed documents by KMS can be explained by the fact that they both belong to the same non-relational knowledge source category, and if individuals find one of them to be useful (e.g., KMS) there is no need to source knowledge from the other one (e.g., printed documents). This is consistent with previous research on non-relational knowledge sources where, for example, individuals use the Internet to source knowledge rather than a library when they perceive the library to be less useful [Christensen and Bailey, 2000] . Thus, this might be a sign that printed documents are ready to be replaced by KMS that is easy to use and contains useful knowledge and information. Printed documents may become "'dinosaurs of the electronic age" that will soon be extinct when KMS are implemented properly.
Among the individual and organizational context variables, only intellectual demand and learning orientation directly influenced sourcing knowledge from documents. Intellectual demand (H6a) positively influences the choice of sourcing knowledge from printed documents in organizational settings. The results proved to be consistent with previous research that suggests that when individuals encounter tasks that demand higher cognitive loads, the individuals tend to reduce the cognitive load by borrowing existing knowledge from any kinds of sources [Gray and Meister, 2004] . Learning orientation (H7a) also has a significant effect on sourcing from printed documents. Individuals with higher learning orientation tend to choose printed documents as a knowledge source. The preference of individuals for printed documents can be explained by the modern education system. Both students and adults consider reading a cornerstone of success [Karim and Hasan, 2007] . Printed documents (e.g., books) have historically been used for learning and are regarded as one of the primary sources for learning. This paradigm among people, leading to the choice of printed documents that occurs without self-instruction, is called a habit [Thompson et al., 1991] . We did not find any direct influence of collaborative culture (H8a) on sourcing knowledge from printed documents. This could be explained because reading documents is mostly an individual action that does not require collaboration with others. The two control variables, time pressure and risk aversion, also have no effect on sourcing knowledge from printed documents.
Interestingly, two variables influence sourcing from documents indirectly. First, learning orientation indirectly influences sourcing knowledge from printed documents through perceived usefulness of KMS, and as a result, strengthens the usage of printed documents for sourcing knowledge (total effect is 0.3, see Table 6 ). Thus, individuals that have a high learning orientation prefer printed documents to KMS when learning a body of knowledge. Second, individuals' choice of sourcing knowledge from printed documents is indirectly influenced by collaborative culture (total effect mediated through both perceived usefulness and ease of use is -0.06, see Table 6 ). The more an organization supports collaboration, the less the employees tend to source knowledge from printed documents as they are a non-relational resource [Zimmer et al., 2007 [Zimmer et al., -2008 . Risk aversion and time pressure showed no significant effect on the two antecedents of TAM (perceived usefulness and perceived ease of use). Therefore, individuals use printed documents as a knowledge source when their job is intellectually demanding (direct effect), when their learning orientation is high, and when they belong to an organization which does not support collaboration.
Sourcing knowledge from individuals
When individuals perceive a KMS to be useful it has no effect on sourcing knowledge from other individuals (H5). Based on Zimmer et al.'s [2007 Zimmer et al.'s [ -2008 classification, other individuals can be categorized as a relational source of knowledge and therefore are fundamentally different from KMS and printed documents that are categorized as nonrelational sources of knowledge. This explains why perceptions of usefulness of a KMS have no effect on sourcing knowledge from individuals. Additionally, previous research [Kock, 2004] suggests that humans are 'designed' for face-to-face communication. Therefore, information systems or KMS will not be able to completely replace face-toface communication unless the interactions with KMS are more 'natural' (e.g., similar to face-to-face communication) [Kock, 2004] .
The choice of sourcing knowledge from other individuals is influenced by intellectual demand, collaborative culture, and time pressure. When individuals encounter an intellectually demanding task, they tend to source knowledge from other individuals (H6d). This is consistent with previous research [Gray and Durcikova, 2005 , Gray and Meister, 2004 that found that individuals who face higher intellectual demand are inclined to utilize the existing knowledge from other individuals rather than from other sources (e.g., KMS and printed documents). As in the case of knowledge sourcing from KMS, collaborative culture has a positive impact on sourcing knowledge from other individuals (H8d). Interestingly, people source knowledge from other individuals when they perceive that they are under time pressure.
In conclusion, for individuals to choose KMS as a knowledge source it must be easy to use and contain useful knowledge. In addition, intellectual demand and collaborative culture strengthen knowledge sourcing from a KMS, while learning orientation and time pressure negatively influence the use of a KMS as a knowledge source. When individuals perceive a KMS to be useful and the work culture supports collaboration they tend not to use printed documents and prefer a KMS or other individuals. Even though individuals perceive a KMS to be useful, their choice to source knowledge from other colleagues is not affected.
Implications for theory
Our study makes several contributions to theory. First, the theoretical integration of TAM into knowledge sourcing theory [Gray and Meister, 2004] implies that perceived usefulness of a KMS impacts sourcing knowledge from KMS and mediates the role of some previously identified antecedents of knowledge sourcing (e.g., intellectual demand and learning orientation). It also demonstrates a more comprehensible explanation for understanding why some antecedents of knowledge sourcing theory (e.g., learning orientation and time pressure) negatively affect sourcing knowledge from KMS. Furthermore, building on the work of Zimmer et al [2007] [2008] , our understanding of the impact of KMS is broadened by showing that individuals' beliefs about KMS (e.g., perceived usefulness) influence not only KMS use behavior itself, but also their use of other sources of knowledge (e.g., printed documents and other individuals).
Second, our empirical results are consistent with the three motivators of adult learning: (1) a need to complete a task or goal;
(2) dispositional enjoyment toward learning; and (3) a desire to engage in social interaction [Houle, 1961] . The previous studies on knowledge sourcing explained the choice of knowledge sourcing only using intellectual demand and learning orientation. Our findings broaden the previous research by showing that collaborative culture, a representation of engagement in social interactions, influences both knowledge sourcing from KMS [Fu and Lee, 2006, Talja et al., 2007] and knowledge sourcing from other individuals.
Third, this study offers implications for TAM in the context of knowledge management. Many papers used the two main antecedents of system use (perceived usefulness and perceived ease of use) in TAM to explain usage behavior of knowledge sourcing from KMS (e.g., [Bock et al., 2005] ). However, most studies were only able to demonstrate the influence of perceived usefulness, but not perceived ease of use, on KMS use [Bock et al., 2006 , He and Wei, 2008 , Kankanhalli et al., 2001 . This can be caused by the fact that these studies tested only the direct effect of the two antecedents in TAM on KMS usage. Only Money and Turn [2005] tested the mediating effect of perceived usefulness on sourcing knowledge from KMS; however, their study used only correlation analysis to show empirical support. To our knowledge, this is the first study that shows evidence of the fully mediated effect of ease of use via perceived usefulness on KMS use in the knowledge sourcing context.
Fourth, this study extends the body of knowledge on the antecedents of perceived usefulness and perceived ease of use. Specifically, collaborative culture had a strong positive effect on both perceived usefulness and ease of use of a KMS. Thus, this study fills in a gap in the literature and studies KMS usage in the organizational environment where it was implemented where other sources of knowledge naturally occur [Orlikowski and Iacono, 2001] .
Implications for practice
This research offers three implications for practitioners. First, as shown by our results, building KMS that are easy to use is a necessary but not sufficient condition for individuals to source knowledge from a KMS. One approach for managers to increase the ease of use of a KMS is to make it more easily searchable [Durcikova and Brown, 2007] Volume 34 Article 38
and create a more 'natural' interface that is similar to face-to-face interaction [Kock, 2004] . Furthermore, given that ease of use is fully mediated by perceived usefulness, managers need to make sure that the knowledge in the system will be useful, as without useful content these systems will not be used [Keil et al., 1995 , Lee et al., 2003 . Specific resources should be set aside to create content that is perceived useful by all groups of potential users [for review see Markus, 2001] .
Second, printed documents seem to be less important when a KMS contains useful knowledge and is easily searchable. Printed materials may become the "dinosaurs of the digital age" and allowing digitalization of knowledge offers significant monetary savings for any business. Clearly, the codification strategy of any company can be done electronically without the use of printed manuals. Moreover, this effect of moving away from printed materials can be strengthened by focusing on the creation of collaborative culture in a company.
Third, the behaviors of sourcing knowledge from KMS and other individuals are independent activities that one engages in when help is needed in arriving at a solution to a work problem. Humans are designed to primarily talk face-to-face with other humans and therefore no KMS can replace this type of knowledge sourcing [Kock, 2004] . Therefore, every company has to have a personalization strategy in place to successfully support KM in their company. Consistent with prior research [Alavi et al., 2006] , collaborative culture has a positive effect on sourcing from other individuals. Thus managers who adopt personalization strategies should also support collaborative culture.
In conclusion, every company should adopt both codification and personalization strategies [Hansen et al., 1999] to successfully support its knowledge management efforts. Particularly, collaborative culture supports both personalization and codification strategies, and resources and processes should be created to support collaboration among employees.
Limitations and future research From a methodological perspective, this study is subject to the expected limitations of cross-sectional survey-based research, such as an inability to conclusively determine causality. Because of this, future research should investigate whether printed documents can make KMS less useful in the eyes of KMS users. In addition, both the independent and dependent variables were collected from one source; however, tests of common method bias proved to be nonsignificant. Future studies should collect hard data on sourcing knowledge from KMS, documents and other individuals.
Although seven organizations participated in the study, all of them used the same KMS. This may influence the generalizability of our results to different types of KMS. Another issue that may influence the generalizability of our results to other populations is that all of our subjects were help desk analysts. Future research should investigate this model by including a variety of KMS and collect data from environments that significantly differ from that of help desk analysts.
From a theoretical standpoint, although we included three sources of knowledge, other sources of knowledge were surely available to our subjects. Future research should include potential knowledge sources such as online forums or web searches to expand this research [Saastamoinen et al., 2012] . In addition, while there was an overlap in the context of KMS and printed documents, we did not check the exact overlap of content. Thus, it could have happened that some knowledge was only available through one source. Future research should examine the overlap of knowledge between different sources so that more precise predictions regarding knowledge sources could be made.
The results of this study suggest three opportunities for future research. First there is an opportunity to adopt the construct of "naturalness" of interaction with a system that was suggested by Kock [2004] . Our results failed to show that perceived usefulness of KMS will negatively influence sourcing knowledge from other individuals. However, systems that are more 'natural' in their interaction with an individual and mimic an interaction with another person may actually negatively influence sourcing knowledge from individuals.
Another opportunity for future research should focus on individual habits when choosing a knowledge source. Particularly, Liu [2005] found that reading patterns of individuals have been changed due to the widespread use of the Internet, electronic documents, and multimedia resources. This suggests a possible shift in reading patterns where we see that individuals are moving away from printed documents and rather choosing digital sources of knowledge [Karim and Hasan, 2007, Liu, 2005] . Of interest to the current study is the work of He and Wei [2008] that identified habit as a moderator to continued knowledge sharing. It is possible that KMS that are perceived useful are changing the habit of sourcing knowledge from printed documents or it could be that younger individuals that are used to source knowledge from digital sources are starting to enter the work force.
The last opportunity for future research is to study knowledge sourcing and knowledge sharing simultaneously. Our study demonstrates that collaborative culture has an important role in individuals' choices of a knowledge source. Collaborative culture has also been identified as a critical factor for knowledge sharing [Bock et al., 2006] . Therefore, the behavior of individuals relevant to knowledge, both sourcing and sharing, can be understood by an integrated framework.
III. CONCLUSION
This paper extended the work of Gray and Durcikova [2005-2006] by adopting the concept of competing knowledge sources suggested by Zimmer et al. [2007] . This competition is modeled via perceived usefulness and ease of use of a KMS when individuals can choose among three knowledge sources: KMS, other individuals and printed documents. Printed documents seem to play a less important role as a knowledge source when individuals perceive KMS to be useful, and as such they are becoming the "dinosaurs of the electronic age". However, usefulness of KMS has no effect on sourcing knowledge from other individuals. Therefore, for a company to successfully support their knowledge management efforts it must support both sourcing knowledge from KMS and other individuals. Furthermore, creating an environment that supports collaboration will reinforce the use of both these knowledge sources.
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APPENDIX COMMON METHOD BIAS ANALYSIS
